A growing number of studies correlate changes in zooplankton populations with abundance of medusae, but we cannot yet explain or predict the specific factors driving these interactions. This study demonstrates that the size of copepods has a significant influence on their vulnerability to predation by scyphomedusae. This finding is important because prey size, independent of behavior, has been neglected in theoretical models of predation by medusae. In experiments in a planktonkreisel, we used live and heat-killed prey (Acartia hudsonica adults and copepodites) to separate the effects of copepod size and behavior on feeding rates by two medusae (Aurelia aurita and Cyanea sp.). Results revealed that: differences in copepod size had a significant impact on feeding rates, and thus small size can provide a refuge from predation; behavior of adults diminished the liability associated with larger size; and medusae with different morphologies ingested A.hudsonica at similar rates. Other experiments demonstrated that medusae digested copepods at different rates based on prey size and predator species, findings that have implications for all future laboratory and field studies that assess feeding by scyphomedusae. Finally, this study illustrates how laboratory studies serve as critical supplements to field observations. The effect of prey size on feeding rates can be confounded by differences in prey behavior, yet explains why small copepods were typically ingested at relatively low rates by medusae. Size was clearly a dominant factor influencing copepod vulnerability across scyphomedusan species, even those with very different morphologies. Future work should focus on the mechanisms of size selection, or the factors influencing contact and retention rates.
Introduction
Scyphomedusae are large, tentaculate predators, common seasonally in many coastal environments. Several studies have linked abundance of medusae with changes in ecosystem structure (Lindahl and Henroth, 1983; Möller, 1984; Feigenbaum and Kelly, 1984; Baird and Ulanowicz, 1989; Matsakis and Conover, 1991; Behrends and Schneider, 1995; Omori et al., 1995; Verity and Smetacek, 1996) . To explain and predict their effect on zooplankton communities, however, we must first understand the factors that determine the outcome of predator-prey interactions.
Predators influence the structure of zooplankton communities by selectively removing certain prey species and reducing competition or predation for remaining, less vulnerable species. There is ample evidence that scyphomedusae can preferentially ingest various zooplankton taxa, including fish eggs and larvae (Möller, 1984; Fancett, 1988; Purcell et al., 1994) , hydromedusae (Fancett, 1988; Sullivan et al., 1994 Sullivan et al., , 1997 , ctenophores (Purcell and Cowan, 1995) , larvaceans (Fancett, 1988; Suchman and Sullivan, 1998) and copepods (Purcell, 1992; Purcell et al., 1994; Suchman and Sullivan, 1998) .
Selective feeding implies that either predators actively choose prey or different types of prey vary in susceptibility to a predator. Conceptual models divide the predation process into quantifiable components: encounter, contact, capture and ingestion/digestion [e.g. (Madin, 1988) ]. Characteristics of both predator and prey influence the outcome of the interaction at each step ( Figure 1 ). Scyphomedusae are neither visual nor raptoral feeders and probably 'select' prey as a consequence of differential prey vulnerability. Models that predict the effect of scyphomedusae on co-occurring prey species tend to focus on how the behaviors of predator and prey determine encounter and contact rates (Gerritsen and Strickler, 1977; Costello and Colin, 1994) . Thus, prey with faster swimming speeds should encounter predators more often than slower swimmers, and prey with effective escape responses should avoid contact with predators better than those lacking such behaviors.
Given their mechanosensory and escape capabilities, calanoid copepods should successfully avoid ingestion by medusae. Nevertheless, one scyphomedusaChrysaora quinquecirrha-consistently defies model predictions by selecting for adult-stage Acartia tonsa copepods (Purcell, 1992; Purcell et al., 1994; Ford et al., 1997; Suchman and Sullivan, 1998) . Laboratory experiments revealed that copepod size had more of an effect than behavior in determining feeding rates by C.quinquecirrha on A.tonsa (Suchman and Sullivan, 1998) . Elsewhere, the literature provides ample evidence that scyphomedusae tend to ingest the larger size component of available zooplankton (Fancett, 1988; Matsakis and Conover, 1991; Båmstedt et al., 1994; Sullivan et al., 1997) . Although numerous studies document size selection by other predators in both freshwater and marine systems [e.g. (Brooks and Dodson, 1965; Landry, 1978; Yen, 1985) ], the mechanism has been explained as either the increased visual or hydrodynamic signal created by larger prey (Landry, 1978; Yen, 1985; Buskey, 1994) or an incidental effect of ontogenic changes in swimming speeds and escape abilities (Pastorak, 1981; Greene, 1986) . Neither of these two mechanisms of size selection, however, can explain the elevated feeding rates observed on larger adult copepods in the Suchman and Sullivan (Suchman and Sullivan, 1998) study.
If size selection for copepods could be demonstrated for other medusae, it would modify the existing paradigm since models take size into account only as a function of prey behavior. In this study, we performed feeding experiments in a planktonkreisel using two other common scyphomedusae, Aurelia aurita and Cyanea sp. [probably C.lamarkii; (Brewer, 1991) ]. Despite different morphologies, these two species exhibit similar feeding patterns in situ (Sullivan, unpublished) . Copepods are often found in their gastric cavities (Brewer, 1989; Matsakis and Conover, 1991; Sullivan, unpublished) ; however, selection both for and against copepods has been reported (Fancett, 1988; Sullivan et al., 1994) .
The goal of the experiments was to quantify the effects of copepod size compared with behavior on capture rates by A.aurita and Cyanea sp. Adult and copepodite stages of A.hudsonica were used as prey. These may differ not only in size, but also in swimming and escape behaviors (Landry, 1978; Buskey, 1994; Paffenhöfer et al., 1996) . We used a single copepod species to avoid confounding factors such as prey shape and palatability; by immobilizing prey, we could distinguish between the effects of behavior and size.
In addition, we corrected for differences in digestion time on scales usually not addressed-stage differences within a species-to insure that any size effect was not an artifact. Apparent size selection by scyphomedusae could be the result of variation in digestion times between large and small prey. Martinussen and Båmstedt showed that prey size, predator diameter and predator species all affected the time required for A.aurita and Cyanea capillata to digest zooplankton (Martinussen and Båmstedt, 1999) . Rarely do feeding studies comprehensively consider all the variables that influence digestion time, yet calculations of feeding rates rely on an accurate assessment of prey digestion time.
Method

Medusa collection
Scyphomedusae were obtained with a long-handled sieve (1.5 mm mesh screen bottom) to minimize damage to the organisms and cod-end feeding associated with towed nets. Aurelia aurita were collected from Greenwich Cove, Rhode Island, and Ninigret Pond, Rhode Island, and Cyanea sp. from Niantic River, Connecticut, during Spring 1994 to 1998. These predators were used for: digestion rate experiments (1998); feeding experiments in a planktonkreisel (1996, 1997) ; feeding experiments in 13 m 3 enclosures (1995); and direct analysis of gut contents from field collections (1994) . With the exception of the latter, which were immediately preserved in formalin, all medusae were brought back to the laboratory alive to be used in experimental work.
Prey culturing
Acartia hudsonica were collected from Narragansett Bay, Rhode Island, with net tows (64 µm). Within 24 h, adult females were separated from other zooplankton with a dissecting microscope and pipette and placed in 0.2 µm-filtered sea water. Copepod cultures were maintained at 12-13ºC in a darkened cold room. Copepods fed daily on mixed phytoplankton (maintained as monocultures of Rhodomonas salina, Isochrysis galbana, Thalassiosira weissflogii, Heterocapsa triquetra, Tetraselmis sp.).
Digestion rates
Aurelia aurita and Cyanea sp. (3.0-5.5 cm diameter) were placed in 8 l buckets of 0.2µm-filtered, 10ºC sea water overnight. To begin digestion rate experiments, A.hudsonica from cultures were directly introduced into predator gastric cavities using a pipette. Medusae that rejected the copepods were excluded from the results. We fed the predators three adults or copepodites each and allowed them to digest the prey at 10ºC. The extensive oral arms of Cyanea sp. make direct observation of digestion of small prey such as copepodites impossible. Therefore, to estimate digestion times, A.aurita and Cyanea sp. were preserved in 10% formalin at half-hour intervals following feeding (n = 7 medusae per end time): 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 4.0 h. Gastric cavities were then dissected to determine whether contents of the gut pouch had been fully digested during the given time interval. Digestion times were estimated as the time at which 50% of medusae had empty guts.
Prey selection
Gastric cavities of A.aurita and Cyanea sp. from field sites (1994) and following feeding experiments in enclosures (1995) were dissected and their contents were compared with mesozooplankton available in the environment to determine relative selection for adult and copepodite stage A.hudsonica. Medusae were preserved in formalin immediately following collection in 1994 (A.aurita: 14 April 1994 and 18 May 1994; Cyanea sp.: 19 April 1994 and 8 June 1994) . Zooplankton were collected by obliquely towing a 64 µm net (with flowmeter), and also filtering 16 l of water siphoned from surface, middle and bottom depths through a 20 µm screen. In 1995, medusae were collected and returned live to the laboratory for use in enclosure experiments (6 April 1995 and 26 April 1995). The 13 m 3 enclosures were filled with unfiltered water from Narragansett Bay and contained natural plankton assemblages. After 24 h, medusae were removed and preserved. Zooplankton were assessed both before and after enclosure experiments (vertical tow of 64 µm net and 16 l siphoned from surface, middle and bottom through 20 µm screen). All organisms were preserved in 10% buffered formalin.
To determine the diet of individual medusae, contents of their gastric cavities were corrected for differences in digestion times between prey types. First, gastric contents were normalized by dividing the number of prey counted for each category by its digestion time. To restore the original number of prey found in each predator, normalized prey numbers were multiplied by a correction factor (defined as: the total number of prey originally found in the predator divided by the normalized total) [see also (Sullivan et al., 1997) ].
Selection indices normalize predator diet to prey available in the environment so that feeding can be compared between prey that occur in different densities. We quantified relative preference for adult-and copepodite-stage A.hudsonica using Chesson's ␣ (Chesson, 1978) . For two prey types (adults and copepodites), expected ␣ e was 0.5 (or 1/n, with n = number of prey types). Observed ␣ o was calculated by dividing the ratio of target prey in the diet (d) and environment (e) by the sum of the ratios of all considered prey, or:
adults: Prey selection occurred when ␣ e differed from ␣ o . Numbers of prey counted from gastric cavities (corrected for differences in digestion times) and plankton tows were used to test for statistical significance using 2 .
Feeding experiments
Planktonkreisel. The experimental vessel was a 70 l, circular-flow planktonkreisel (Greve, 1968) , built according to the specifications of Hamner (Hamner, 1990) . Temperature in the planktonkreisel was controlled by a chiller bath surrounding a header tank filled with 0.2 µm-filtered sea water (1996 experiments) or by keeping both the planktonkreisel and header tank in a temperature-controlled room (1997 experiments). A submersible sump/utility pump in the header tank delivered filtered sea water to the planktonkreisel and a gravity drain tube returned it to the header tank at a constant flow rate (6.8 ± 0.1 l min -1 ). A 100 µm mesh plug contained experimental predators and prey in the planktonkreisel by allowing drainage of sea water but not experimental organisms back to the header tank.
We used this type of tank because, unlike in other containers, delicate medusae feed and behave normally in it for long periods of time, and all prey types, including those heat-killed to remove behavior, remain suspended. To confirm that medusae behave normally in a planktonkreisel, we quantified the percentage of time medusae spent swimming by videotaping them in infrared light with no copepods, heat-killed copepods and live copepods.
Vulnerability of copepods to scyphomedusae Experimental design. Four replicate feeding experiments each were performed with A.aurita (n = 17-25; diameters 1.8-5.7 cm) and Cyanea sp. (n = 12-15; diameters 1.5-4.9 cm). Medusae from collection sites were stored in outdoor (ambient light) 13 m 3 mesocosms for 2-16 days before they were used in experiments. The enclosures contained Narragansett Bay zooplankton assemblages and were maintained at 10ºC, the experimental temperature.
Before beginning experiments, predators were removed from storage mesocosms and their diameters measured to the nearest mm. To insure clearance of gastric cavities of any previously-ingested A.hudsonica, predators were placed in chambers containing 0.2 µm-filtered sea water for at least 3 h before each experiment (≥3 h before experiment + 3 h experiment = ≥6 h for gastric clearance). This 3 h period included at least 1 h in the planktonkreisel to acclimate to flow conditions prior to addition of prey.
Each experiment consisted of four A.hudsonica prey treatments: live adults, heat-killed adults, live copepodites and heat-killed copepodites (Table I) . Several days before experiments, copepods in culture were separated by size using mesh screens (adults were retained on 300 µm; copepodites were retained on 100 µm but passed through 200 µm). Replicate counts of 60 ml subsamples of the stageseparated cultures were used to estimate target densities of prey for experiments (21.4 l -1 ). We heat-killed copepods within 2 h of the start of the experiment by warming a small volume of 0.2 µm-filtered sea water containing the proper number of prey to 40ºC using a Bunsen burner. One or two 3 h experiments were completed per day, between 1100 and 2100 h. Experiments began by adding prey and ended by removing predators. All were run in a darkened room with lighting provided by a halogen lamp with an infrared filter. Because infrared light (>700 nm) is beyond the range of wavelengths to which zooplankton are most sensitive (Stearns and Forward, 1984; Forward, 1988) , it was least likely to influence behavior of predators or prey. To conclude each experiment, medusae were removed and immediately preserved in buffered formalin in sea water. Uneaten copepods were drained onto a 20 µm screen and either returned to culture (live treatments) or preserved in formalin in sea water (heat-killed treatments).
Analysis. Predator gastric cavities were dissected and prey items counted and staged with a dissecting microscope. Prey were videotaped and cephalothorax lengths measured to the nearest µm with an image analysis system (Optimas 4.0 software). Preserved predator diameters were measured. For experiments with heat-killed copepods, uneaten prey were counted, staged and measured.
Numbers of prey ingested by medusae were corrected for digestion times shorter than the experimental duration (3 h). Because medusae differed in size, feeding rates were normalized to predator diameter. For statistical analysis, the mean of the feeding rate (h -1 cm -1 ) in each experiment was used as a single data point (Hurlbert, 1984) . Differences among means of treatment groups were first evaluated using a Kruskal-Wallis ANOVA on Ranks and if significant, pairwise comparisons were performed with the Student-Newman-Keuls test. Differences between eaten and uneaten prey size were assessed using a Mann-Whitney rank sum test.
With this experimental design, we assumed no disproportionate difference in post-contact triggering of nematocysts between live and heat-killed prey of the same size. Differences between live treatments of different stages could be due to prey size or behavior, with behavior including swimming that influences encounter rates and escape behavior both before and after contact with predator capture surfaces. Differences between heat-killed treatments would be due to size effects only, including differences in contact force or surface area caused by the size discrepancy. We assessed behavior indirectly by comparing the difference between the live and heat-killed treatment effects.
Results
Digestion times
Digestion rates of A.hudsonica copepods varied by predator species and prey stage. Aurelia aurita digested copepods faster than Cyanea sp., and copepodites Vulnerability of copepods to scyphomedusae disappeared faster than adults in guts of both medusae (Figure 2 ). The estimation of time required for 50% of medusae to digest three copepods at 10ºC was less than the experimental time (3 h) for three of four predator-prey pairs: A.aurita and copepodites (1.0 h), A.aurita and adults (1.75 h), and Cyanea sp. and copepodites (2.0 h). Less than 50% of Cyanea sp. medusae finished digesting adults in 4.0 h. Therefore, numbers of adult A.hudsonica ingested by Cyanea sp. during 3 h planktonkreisel experiments did not need to be corrected for digestion time. For calculations of prey selection and feeding rates by Cyanea sp. from field collections and mesocosm experiments, a digestion time of 5.0 h for adults was used based on experiments with smaller predators (Sullivan, unpublished) .
Field collections and mesocosm experiments
Analysis of gastric contents of A.aurita and Cyanea sp. medusae of varying diameters from field collections and mesocosm experiments revealed no consistent difference between ingestion of adult and copepodite A.hudsonica (Table II) . Higher feeding rates generally coincided with relatively high copepod densities. Selection for copepodites, particularly on the two dates when Cyanea sp. selected for them, corresponded to relatively high prey densities. 
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Planktonkreisel feeding experiments
Medusae swam nearly continuously in the planktonkreisel under all food conditions (Figure 3 ). Costello et al. reported similar results in situ for A.aurita and Cyanea sp., confirming that the planktonkreisel provides an appropriate way to study these delicate predators under laboratory conditions (Costello et al., 1998) . For both species of medusae, feeding experiments with A.hudsonica yielded similar results to field collections and mesocosm experiments: live adults were not ingested at significantly higher rates than live copepodites (Figures 4 and 5 ; P > 0.05, Student-Newman-Keuls test). High variability between experiments within prey types prevented trends in the data from being significant: A.aurita consumed A.hudsonica adults (7.4 h -1 or 1.8 h -1 cm -1 ) faster than copepodites (4.4 h -1 or 1.1 h -1 cm -1 ) (P > 0.05, Student-Newman-Keuls test); Cyanea sp. ingested adults (3.8 h -1 or 1.2 h -1 cm -1 ) faster than copepodites (0.7 h -1 or 0.2 h -1 cm -1 ) (P > 0.05, Student-Newman-Keuls test); and A.aurita fed at faster rates than Cyanea sp. (P > 0.05, Mann-Whitney Rank Sum tests). 
Effect of prey size
We assessed the role of prey size by comparing feeding rates on heat-killed adults and copepodites. Consumption of heat-killed adult prey by A.aurita averaged 23.1 h -1 or 6.2 h -1 cm -1 , compared with 3.5 h -1 or 0.9 h -1 cm -1 for copepodites (P < 0.05, Student-Newman-Keuls test; Figure 4 ), a sevenfold difference. Heatkilled adults were only 1.7 times longer than copepodites (Table III) . Cyanea sp. ingested heat-killed adults (14.2 h -1 , 4.9 h -1 cm -1 ) more than five times faster than heat-killed copepodites (2.5 h -1 , 0.9 h -1 cm -1 ) (P < 0.05; Student-Newman-Keuls test; Figure 5 ). Heat-killed adults were 1.4 times longer than copepodites (Table III) . In 12 of 16 experiments involving heat-killed prey, ingested A.hudsonica were significantly larger than the remaining, uneaten copepods (P < 0.05; Mann-Whitney Rank Sum test) ( Table IV) .
Effect of prey behavior
Feeding rates by medusae were three to four times higher on heat-killed than live A.hudsonica adults (Figures 4 and 5) (P < 0.05, Student-Newman-Keuls test). However, ingestion of live and heat-killed copepodites by A.aurita was comparable (P > 0.05, Student-Newman-Keuls Test; Figure 4 ). On average, Cyanea sp. consumed heat-killed copepodites four times faster than live ones, but because of high variability among replicates, the disparity was not significant (P > 0.05, Student-Newman-Keuls test; Figure 5 ).
Discussion
Prey size
These experiments demonstrate unambiguously that copepod size significantly affects feeding rates by small scyphomedusae with similar diameters (Figures 4  and 5) . The results are important for several reasons. When combined with prey behavior, the size effect may be difficult to see in the field (Table II) and even the laboratory (Figures 4 and 5) . By using heat-killed prey to separate size from behavior [see also (Drenner and McComas, 1980 )] we can conclude that feeding patterns should not be attributed to swimming and escape behaviors alone. Similar experiments with another scyphomedusan-copepod pair, Chrysaora quinquecirrha and Acartia tonsa, also showed a significant effect of prey size (Suchman and Sullivan, 1998) . Exceptions occur; when small prey reach high densities in the field, they can be ingested at high rates by medusae [Table II ; (Stoecker et al., 1987; Olesen et al., 1994; Sullivan et al., 1997) ]. However, in general, large prey are relatively more vulnerable to scyphomedusae, and prey size should be considered in future models predicting feeding by these predators.
The mechanism by which these scyphomedusae select larger prey remains unclear. Medusae with different numbers, spacing and lengths of tentacles exhibited similar feeding rates as well as preference for larger prey. Therefore, predator gross morphology does not explain size-selective feeding rates on copepods. Scyphomedusae do not use vision to locate prey, nor is there evidence that they respond to hydrodynamic cues. Either tactic would favor ingestion of larger prey. Instead, size selection is probably an indirect result of differences in contact or retention rates.
The size effect is most likely an additive increase in contact and retention rates for larger prey. Differences between feeding rates on heat-killed adults and copepodites (lacking behavior) were greater than differences in prey surface area (length 2 ) or mass (length 3 ) (Table III) . Capture surfaces will intercept small particles less often than larger ones (Rubenstein and Koehl, 1977; Shimeta, 1993) , resulting in higher contact rates for larger copepods. In addition, large prey will also contact medusae with more force and present more surface area than smaller prey. Either or both may influence retention rates. Unfortunately, little is known about the relationship between nematocyst patterns or discharge and feeding in scyphomedusae.
Although we would expect the mechanisms of size selection to remain the same, the outcome (feeding patterns) may change with size of medusan predator. In this study, we worked with relatively small medusae of similar size, but in the field, unless they are severely food-limited, scyphomedusae generally grow larger. A predator with a larger bell diameter will encounter prey at a faster rate (Gerritsen and Strickler, 1977) , create a faster marginal flow during swimming to entrain prey (Costello and Colin, 1994) and present a stronger hydrodynamic signal to prey with mechanosensory abilities. Nematocyst size and distribution also change as medusae grow (Östman and Hydman, 1997) . All of these could affect feeding patterns.
Digestion
Size of copepods, in addition to influencing feeding rates, had a critical effect on digestion times (Figure 2 ). Except for work by Martinussen and Båmstedt (Martinussen and Båmstedt, 1999) , who also found shorter digestion times for smaller size fractions of a calanoid copepod (Calanus finmarchicus), we know of no other study that considers within-taxa prey size as a factor influencing digestion rates by scyphomedusae. Experiments to determine digestion times are tediousresults vary not only with size of individual prey but also temperature, prey species, meal size, and predator species and diameter-and data in the literature are scarce and incomplete. However, accurate feeding rates cannot be calculated from field collections without appropriate digestion-rate data. In this study, had the correct digestion times for copepods not been incorporated into analysis of gut contents, the apparent disparity between feeding rates on adults and copepodites would have been greater and prey selection patterns calculated from the field would have been different.
Prey behavior
This study provides indirect evidence that behavior of adult A.hudsonica ameliorated increased vulnerability associated with large size. The difference between feeding on heat-killed adults and copepodites (due to size alone) was greater than the difference between feeding on live adults and copepodites (due to differences in size and behavior) (Figures 4 and 5) . Feeding rates on live and heat-killed copepodites were low and not significantly different. Based on these results, we predict that behavior is more important for adult than copepodite-stage A.hudsonica during interactions with scyphomedusae. Here, behavior is an inclusive term for everything copepods can do to influence their susceptibility to capture by medusae: swimming speeds (that determine encounter rates), escape jumps (before and after contact with capture surfaces), escape directions, and early recognition of hydrodynamic disturbances. In a companion paper (Suchman, 2000) , specific escape behaviors and encounter rates of adults and copeopdites during the feeding experiments are analyzed.
Comparisons between medusa species
Considering their morphological differences, A.aurita and Cyanea sp. ingested copepods at remarkably similar rates in the laboratory (Figures 4 and 5) . Aurelia aurita has numerous short tentacles fringing the bell margin, whereas Cyanea sp. has fewer, long, trailing tentacles that encircle frilly oral lobes. For many gelatinous zooplankton, trailing tentacles function as a means to ambush fast-moving prey such as copepods (Gerritsen and Strickler, 1977; Madin, 1988) . On the other hand, Costello et al. (Costello et al., 1998) demonstrated that both species swam continuously in situ, creating hydrodynamic signals that copepods may detect and respond to before contacting the predators. Although tentacles of a swimming Cyanea sp. probably do not ambush copepods, they do increase the size of the medusa's encounter zone (Madin, 1988) and may effectively intercept less responsive prey.
Although the two medusa species exhibited similar feeding rates on A.hudsonica copepods, they digested the copepods at different rates (Figure 2 ). Differences in digestion times, in this case between species of predator, can have a large effect on calculation of feeding rates in either the laboratory or from field collections.
Strangely enough, feeding rates on A.hudsonica by A.aurita and Cyanea sp. in this study were nearly identical to feeding rates by Chrysaora quinquecirrha on Acartia tonsa at similar copepod densities (Suchman and Sullivan, 1998) . This is astounding, given that C.quinquecirrha preferentially ingests adult Acartia spp. copepods in the field yet neither A.aurita nor Cyanea sp. do so (Table II; Sullivan, unpublished) . Therefore, both ingestion rates and prey selection indices provide important information when comparing feeding by medusae on different zooplankton communities. Aurelia aurita and Cyanea sp. are exposed to a relatively diverse zooplankton prey community; C.quinquecirrha occurs in summer when fewer alternative prey are available. When prey selection values are compared in predators from different environments, it may create the illusion that they feed using different mechanisms.
Evolutionary consequences for copepods
If scyphomedusae can indeed influence ecosystem structure, copepod communities in affected areas should respond over time to that predation pressure. Copepods have been shown to alter their behavior to avoid predators through diel vertical migrations [e.g. (Bollens and Frost, 1989; Neill, 1990) ]. When medusae and copepods co-occur in space and time, however, the least vulnerable copepods should be small or effectively respond to encounters with predators. It is not surprising that Fields and Yen (Fields and Yen, 1997) found that copepods common in coastal areas, faced with a wide number and variety of predators, had the lowest thresholds for eliciting escapes from mechanical disturbances.
If scyphomedusae do affect copepod communities, why are copepod species in estuaries and along coasts not all tiny? Indeed, they are generally smaller than species found offshore. However, if larger copepods are more effective at feeding or are more fecund than their smaller counterparts, employing escape behaviors-particularly since medusae occur only a few months of the year-may be an equally attractive evolutionary strategy.
